C 0 Carter and the scientific tradition of human behaviour genetics Reading through Cedric Carter's Human heredity' in preparation for this lecture, I found, much to my surprise, that 31 of the 257 pages, or about one-eighth of the book, were devoted to the discussion of genetic factors influencing intelligence. Moreover, discussion of mental defects and psychiatric diseases comprised a substantial part of the chapter on 'Common illnesses'. Human heredity was published in 1962. At that time, Carter belonged to the middle generation of human geneticists, the generation that had introduced genetic concepts into medicine, gradually convincing the medical profession that genetics might not only concern a few very rare and exotic monstrosities, but might offer clues for our understanding of diseases in general. But he was conscious of scientific tradition, and the problems of genetic influence on intellectual performance and behaviour (on individual differences in behaviour and performance, to be more precise) had been one of the basic concerns of early human geneticists, right back to Francis Galton's classic work Hereditary talent and character which was published in 1865. 2 Meanwhile, we have seen enormous progress in basic research, as well as in practical applications of Received for publication 11 July 1986. Accepted for publication 14 July 1986. genetic concepts and tools in medicine. Refined diagnosis using DNA techniques is helping us in 'secondary prevention' of genetic disease by prenatal diagnosis, and gene therapy, introducing DNA into somatic cells, is just around the corner. 3 Drawn by the hawser of our modern methods, we have moved away from the questions our scientific forefathers asked. This would be no cause for regret, had these questions become obsolete scientifically or unimportant for our society. This, however, is not at all true. In a world in which traditional values and life patterns are losing influence, and every generation has to cope with an ever increasing number of new problems, answers to the question of how genes influence the function of our brain, the ways in which we experience the world around us, and behave in it, are more urgent than ever before. Hence, it is not surprising that, after human geneticists have lost interest, problems of psychological genetics are now being studied by members of other scientific communities, for example, psychologists and psychiatrists. We can learn from them, but we should not leave the field to them entirely.
The growth of scientific knowledge
To understand this, let us reflect upon the ways in which scientific knowledge grows. We have learned from historians of science, such as Ludwig Fleck4 and Thomas Kuhn,5 that our impression from basic text books that scientific knowledge grows regularly 129 according to endogenous laws in a rational interplay between theory, appropriate research methods, and accumulating results is, at the least, incomplete. Rather, it grows guided by certain 'paradigms ', as Kuhn5 has called them. To quote Kuhn5: "These I take to be universally recognized scientific achievements that for a time provide model problems and solutions to a community of practitioners". Meanwhile, this notion has become extremely popular to the point that some are jeering at 'the march of paradigms'. But a notion must not necessarily be wrong only because it is popular. 18 evoked EEG potentials,14 and others. They try to analyse the problem 'from top to bottom', whereas the geneticist would tend to analyse it 'from bottom to top'. May be they will meet in the middle sometime.
It would be unfair, however, to attribute the failure to recognise the problem only to the deficiencies of scientists. Another important factor is pressure from outside, from the general public. Persons and organisations responsible for education, for the care of the socially maladjusted, mentally retarded, and mentally ill often ask: "To what degree is all this genetically determined?". This is largely because they often hold the mistaken view that whatever has a strong genetic component can be influenced very little by external measures.12 Heritability estimates are attempts to answer this question directly. But science, before answering questions from outside, should first reflect on these questions in the light of the present state of its theories and analytical tools. Doing so, scientists will often come to the conclusion that the questions have first to be reformulated before a meaningful answer can be sought. In some fields, such as human behaviour genetics, this process might be too time consuming to satisfy demands from the community at large. We Principles to be followed in human behaviour genetics After all this criticism, how should we proceed properly when studying genetic differences in mental performance and behaviour? At first glance, the answer is simple: we should follow the same principles that have proved to be so successful in other branches of human genetics. In order to turn this general principle into concrete research proposals, let us start with a simplistic and empirical way, using in addition to some very basic genetic principles information available to us from our experience in medical genetics. Let us reconsider first some old and new results and promising approaches in the field of intellectual performance. It is a useful strategy to start with the lower extreme of IQ distribution, since here we can expect to find simpler conditions than in the more 'average' range.
The best known examples for genetic variation in the lower range are the common chromosomal aberration syndromes, such as Down's syndrome or Klinefelter's syndrome and its variants. Here 69 that the mutational events involved in the mar(X) syndrome might be of a complex nature and that clinically unaffected male carriers might carry a kind of premutation. This, however, appears not to affect the population genetic argument on mutation and selection. Moreover, it has been shown recently that the incomplete and variable phenotypic manifestation might also be explained by modifying genes.70 group.bmj.com on July 12, 2017 -Published by http://jmg.bmj.com/ Downloaded from in order to be successful, it might be useful sometimes to read what our scientific forefathers have written, to follow their ways of thinking, and to be aware of the scientific tradition of our field, human genetics.
